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WESTINGHOUSE FLUIDIZED BED COAL GASIFICATION SYSTEM 
EXPERIENCE AND 'PLANS 

J.  D. Holmgren, L. A. Salvador 
Westinghouse E l e c t r i c  Corporat ion 

Advanced Coal Conversion Department 
Box 158, Madison, PA 15663 

ABSTRACT 

A comprehensive program is  underway t o  
eva lua t e  t he  Westinghouse f l u i d i z e d  bed 
c o a l  g a s i f i c a t i o n  system f o r  a combined 
cyc l e  power p l a n t .  Such a p l a n t  is  
expected t o  be  lower i n  c a p i t a l  c o s t s ,  
lower i n  p o l l u t a n t  emissions and have t h e  
p o t e n t i a l  f o r  h igher  o v e r a l l  p l a n t  e f f i -  
c iency when compared w i th  conventional  
power p l a n t s .  A 15 ton/day Process  Devel- 
opment Unit (PDU) has been cons t ruc t ed  a t  
Waltz M i l l ,  PA, t o  i n v e s t i g a t e  t he  c o a l  
g a s i f i c a t i o n  process ,  and t e s t i n g  has  been 
i n  progress  s i n c e  e a r l y  1975. 

Most of t he  r e a c t o r  des ign  c r i t e r i a  i n i -  
t i a l l y  s p e c i f i e d  f o r  t h e  PDU have been 
r e a l i z e d  i n  t h e  t e s t  ope ra t i ons  completed 
t o  da t e .  Tes t  runs  have been conducted 
w i th  a  v a r i e t y  of c o a l  and char  feeds tocks  
i nc lud ing  non-caking o r  mildly-caking 
Wyoming and Ind iana  c o a l s  a s  we l l  a s  highly 
caking P i t t s b u r g h  coa ls .  Steady s t a t e  
t e s t s  of extended times have been achieved 
w i th  h igh  carbon u t i l i z a t i o n  e f f i c i e n c i e s  
and production of  a ccep t ab l e  product  f u e l  
gas. P lans  a r e  i n  p rog re s s  t o  demonstrate  
the  process  on a l a r g e r  s c a l e .  

\ 

INTRODUCTION 

Since  l a t e  1972, Westinghouse E l e c t r i c  
Corporat ion,  under c o n t r a c t  w i t h  t h e  U .  S. 
Department of Energy, has been developing 
an advanced f l u i d i z e d  bed g a s i f i c a t i o n  pro- 
c e s s  capable of supplying a c l e an ,  low-Btu 
f u e l  gas f o r  e l e c t r i c  power genera t ion  
u t i l i z i n g  gas t u rb ine s  o r  combined c y c l e  
gene ra t i ng  systems.   he goa l  of t h e  pro- 
gram i s  t o  develop a system which m e e t s  a 
h igh ly  d i v e r s e  s e t  of s p e c i f i c a t i o n s :  i t  
must be  capable of  a ccep t i ng  a wide v a r i e t y  
of  run-of-mine c o a l s  of v a r i a b l e  s i z e  and 
composition; i t  must p rovide  a  f u e l  gas  
which has p r o p e r t i e s  w i t h i n  t h e  t o l e r ance  
band of a  modem gas t u rb ine ;  i t  must m e e t  
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a l l  environmental  s t anda rds ;  and i t  must 
be e f f i c i e n t ,  r e l i a b l e  and economical 
when compared w i th  a l t e rna t e .me thods  of 
coa l  conversion.  

Work on t he  program has  proceeded a long  
fou r  l i n e s :  bench s c a l e  l abo ra to ry  ex- 
periments  and a n a l y t i c a l  s t u d i e s ,  p rocess  
development u n i t  (PDU) t e s t s ,  f u l l  s c a l e  
combustion eva lua t i ons  and scale-up stud- 
i e s .  The major e f f o r t  s i n c e  i ncep t i on  
of  t h e  program has  been d i r e c t e d  toward 
ope ra t i on  of t h e  1 5  ton/day PDU loca t ed  
a t  Waltz M i l l ,  Pennsylvania.  This  u n i t  
was b u i l t  i n  1973 and 1974, and i t  has  
been i n  ope ra t i on  s i n c e  January 1975. . 
The u l t ima t e  o b j e c t i v e  i s  a f u l l  s c a l e  
commercial demonstrat ion p l a n t  generat-  
i n g  e l e c t r i c  power from coa l .  

GASIFICATION/POWER GENERATION 

Coal g a s i f i c a t i o n  f o r  power product ion  
produces a  c l e an  f u e l  gas ,  w i th  minimal 
s u l f u r  and a sh ,  which can be u t i l i z e d  
e i t h e r  a t  a tmospheric  p r e s su re  i n  a  con- 
ven t i ona l  gas - f i red  b o i l e r  o r  a t  e leva ted  
p r e s su re  i n  a  gas t u rb ine  combustor. 
Perhaps t h e  l a r g e s t  p o t e n t i a l  use  of 
c o a l  g a s i f i c a t i o n  i s  i n t e g r a t i o n  w i th  
combined cyc l e  gene ra t i ng  s y s  tems . ' The 
coa l  g a s i f i c a t i o n  combined cyc l e  (CGCC) 
system was r e c e n t l y  recommended by a 
Nat iona l  Research Council pane l  a s  t h e  
most promising a p p l i c a t i o n  of low-Btu . 
gas f o r  improving conversion e f f i c i e n -  
c i e s  and economics of power genera t ion .  
The p o t e n t i a l  advantages of CGCC gener- 
a t i n g  systems over  o t h e r  coa l  based gen- 
e r a t i n g  systems i nc lude :  

h ighe r  o v e r a l l  e f f i c i e n c i e s  - 
c o a l  t o  bus b a r ,  

lower c a p i t a l  investment  c o s t s ,  

markedly reduced environmental  
emissions.  



. . -. . , . 
lower cool ing  water  requirements ,  and FIGURE 1 WESTINGHOUSE COAL GASIFICATION 

POWER GENERATION SYSTEM 
in t e rmed ia t e  power duty cyc les .  

=- Gas i f i c a t i on  may a l s o  be u se fu l  i n  t h e  
f u t u r e  p r epa ra t i on  of a  c lean  f u e l  f o r  an 
MHD o r  a  f u e l  c e l l  power p l a n t .  

Des i rab le  g a s i f i e r  c h a r a c t e r i s t i c s  f o r  
power systems a r e  b a s i c a l l y  s i m p l i c i t y ,  
f l e x i b i l i t y  and r e l i a b i l i t y .  

S imp l i c i t y  - easy t o  ope ra t e  and easy 
t o  main ta in  

F l e x i b i l i t y -  p rocess  a  wide v a r i e t y  of 
c o a l  feeds tocks  and s i z e s ,  ' 

ope ra t e  w i th  h igh  turndown 
, . *  . r a t i o s ,  c a p a b i l i t y  f o r  

quick shu tdowns / r e s t a r t s ,  
and no gross  i n s t a b i l i t i e s  COAL GASIFICATION PROCESS AND PDU 

R e l i a b i l i t y -  a v a i l a b i l i t y  equa l  t o  o r  . . . . . 
greater than conventional ' ' The main r e a c t o r  subsystems o'f . t h e  

utility power generation Westinghouse f l u i d i z e d  bed process  a r e  

systems t he  d e v o l a t i l i z e r  and t h e  g a s i f i e r .  
Crushed c o a l  i s  f ed  t o  t h e  bottom of 

The W t s t i ~ ~ g h o u s e  gaal1lcaLlo11 yrucess i s  t he  d e v o l a t i l i z e r  r e a c t o r ,  a  f l u i d i z e d  
based on advanced f l u i d i z e d  bed technology bed ope ra t i ng  a t  1600-1800°F. I n  t h i s  
and i s  t a i l o r e d  t o  gas t u rb ine  combined u n i t ,  d e v o l a t i l i z a t i o n  and p a r t i a l  
c y c l e  power genera t ion  system requirements. hyd rogas i f i c a t i on  a r e  combined i n  a  
The f l u i d i z e d  bed coa l  g a s i f i c a t i o n  system r e c i r c u l a t i n g  f l u i d i z e d  bed t o  produce 
can be coupled w i th  a  combined cyc l e  power a  product  gas  r i c h  i n  CO, Hz and N2 
p l a n t  a s  shown i n  F igure  1. A two-stage w i th  sma l l e r  amounts of methane and 
f l u i d i z e d  bed process  g a s i f i e s  coa l  us ing  - o t h e r  hydrocarbons. The dry  coa l  i s  
a i r  and steam a t  1600-2100°F temperatures in t roduced  i n t o  t h e  d e v o l a t i l i z e r  
and 15-20 atmospheres p r e s su re .  S u l f u r  through a  c e n t r a l  d r a f t  tube i n  which 
may be removed from the  h igh  temperature,  c o a l ,  h o t  gases  and r e c i r c u l a t i n g  char  
1400-170O0FS gases us ing  a  l imes tone  o r  a  flow upward a t  a  v e l o c i t y  of 25-30 fp s .  
dolomite sorbent .  The calcium s u l f i d e  i s  The ho t  s o l i d s  r e c i r c u l a t e  downward i n  
processed  f o r  d i s p o s a l ,  regenera ted  f o r  the  annulus .around t h e  d r a f t  tube a t  
r eu se  i n  combination wi th  s u l f u r  recovery weight r a t e s  of  40-100 t imes t h e  c o a l  
o r  ox id ized  f o r  s u l f u r  r e t e n t i o n  and d i s -  feed  r a t e  t o  prevent  agglomerat ion of 
p o s a l  a s  t h e ' s u l f a t e .  P a r t i c u l a t e s  a r e  t he  f r e s h  c o a l  a s  i t  pa s se s  through :its 
removed from the  ho t  gases by a  mu l t i s t age  s t i c k y  phase. 
system which may inc lude  convent iona l  cy- 
c l ones ,  high - e f f i c i e n c y  cyc lones  o r  granu- .: , Su l fu r  i n  t h e  , coa l  can be  remov:d, tl?rough, 
l a r  bed f i l t e r s .  t he  a d d i t i o n  of crushed dolomite n e a r  the 

top  of t h e  d e v o l a t i l i z e r  bed. Dolomite 
The f u e l  gases, 90-160 B tu / s c f s  flow t o  t h e  r e a c t s  w i th  hydrogen s u l f i d e  i n  t h e  f u e l  
gas t u rb ine  combustor where they b u m  wi th  gases t o  form calcium s u l f i d e .  Su l f i ded  
excess  a i r  t o  provide  h o t  gases  f o r  expan- dolomite and cha r  s e p a r a t e  i n  t he  bed 
s i o n  through t h e  gas t u rb ine .  Sens ib l e  because of dens i t y  and p a r t i c l e  s i z e  
h e a t ,  i n  the  gases l e av ing  t h e  gas t u rb ine ,  d i f f e r ences .  Each i s  withdrawn from t h e  
is  recovered i n  a  h e a t  recovery b o i l e r  t ha t  r e a c t o r  through s e p a r a t e  drawoff p o r t s  
p rovides  steam f o r  t he  steam turb ine .  The d e v o l a t i l i z e r  i s  expected t o  ope ra t e  
About ha l f - t he  e l e c t r i c a l  energy i s  pro- a t  a  mi ld ly  endothermic cond i t i on ,  and 
duced by t he  gas t u rb ine  gene ra t o r  and half t h e  hea t  f o r  t h e  r e a c t i o n s  tak ing  p l a c e  
by t h e  steam tu rb ine  genera tor .  The gas t h e r e  is  suppl ied  by o f f  gases  from the  
t u rb ine  a l s o  d r i v e s  t he  main compressor g a s i f i e r  . 
f o r  a i r  f lowing t o  t he  combustor and gas i -  
f i c a t i o n  process .  Gas i f i c a t i on  of t h e  cha r  produced i n  t he  

d e v o l a t i l i z e r  i s  c a r r i e d  ou t  i n  t h e  gas- 
The Westinghouse f l u i d i z e d  bed process  has  i f i e r .  I n  t h e  lower p o r t i o n  of t h e  gas- 
t h e  p o t e n t i a l  t o  overcome l i m i t a t i o n s  of i f i e r ,  cha r  f i n e s  produced i n  t he  devol- 
o t h e r  g a s i f i c a t i o n  systems whi le  provid ing  a t i l i z e r  a r e  combusted w i th  a i r  t o  pro- 
an economic..gasifi.cation system f o r  com- , ,  v ide  t h e  b a s i c  h e a t  source  f o r  t he  pro- 
b ined  cyc le  power p l a n t s .  Although t h i s  cess .  Product  gases  of C02 and ' s team 
advanced g a s i f i e r  concept i s  unique,  i t  i s  a r e  produced. I n  t h e  upper po r t i on  of 
composed of subsystems t h a t  have been suc- t h e  g a s i f i e r ,  s team r e a c t s  w i th  coa r s e  , 

cessfully~~~d6monstrated i n  o t h e r  process ing  ." char  t o  form the  CO and ~ q '  r ikh .  s t ream, ;. 

systems.  



which goes t o  the devolat i l izer .  The cony- 
bustor a lso  causes ash t o  reach its plas- 
t i c  s tage,  agglomerate and f a l l  out of 
the f lu idized bed of char. It is removed 
a t  the bottom of the reactor  a s  a coarse 
waste stream. In the PDU, the devolat i l -  
i z e r  and g a s i f i e r  reactors  a re  designed 
f o r  s e r i e s  and independent operation f o r  
f l e x i b i l i t y  i n  experimental design. Thus, 
the devo la t i l i ze r  can be studied separ- 
a t e l y  from the g a s i f i e r  and the  two sub- 
sequently in tegrated when each is b e t t e r  
understood. The PDU design parameters 
a re  summarized i n  Table 1 and the com- 
pleted plant  is  shown i n  Figure 2. 

TABLE 1 PDU DESIGN CONDITIONS 

Capacity 15 Tons/Day 
Pressure 300 PSI 
Temperature 2600 OF 

FIGURE 2 WESTINGROUSE FLUIDIZED BED 
GOAL GASIFICATION P DU 

PDU RESULTS 

The developmental program t o  evaluate  the 
f e a s i b i l i t y  of the two reactor  concepts 
was designed t o  proceed from the simple 
t o  the complex. Hence, each reactor  sys- 
tem was t o  be operated independently p r i o r  
t o  combined operation i n  an integrated 
system. These t e s t s  were categorized a s  
shakedown, reactor  evaluation and feedstock 
character izat ion t e s t s .  

t h i s  portion of the  process. The coals 
used included a l i g n i t e  char, a Western 
sub-bituminous coal,  an Indiana 67 bitum- 
inous coal and two Eastern bituminous 
coals from the Pittsburgh and Upper Free- 
por t  seams. The l a t t e r  two coals were 
highly caking v a r i e t i e s  as measured by 
Gieseler p l a s t i c i t y  and free-swelling 
properties.  Both coals had p l a s t i c i t y  
indices of greater  than 25,000 and swell- 
ing indices of 8 o r  greater.  A l l  of the 
coals were successfully devolat i l ized in 
the f lu idized bed reactor  a t  temperatures 
from 1400-1600°F a t  225 psig. Nominal 
coal feed r a t e s  of 300-1000 lb/hr  were 
achieved, and char product amounted t o  
about 65% of the feed. Investigations 
were conducted t o  produce reactor  &a 
data f o r  scaleup t o  l a rge r  s i z e s  and 
these  included: e f f e c t s  of feed rates, 
coal p a r t i c l e  s i ze ,  freeboard veloci ty ,  
temperatures, gas composition, bed height 
on product char and gas charac te r i s t i c s ,  
and f lu id iza t ion  behavior i n  the  bed. 

Following devo la t i l i ze r  evaluations,  the 
g a s i f i e r  r eac to r  evaluations began i n  
l a t e  1976. A series of shakedown tests 
were conducted t o  determine f lu id iza t ion  
charac te r i s t i c s  of char and ash beds. A 
s e r i e s  of 16 highly successful t e s t  runs 
a t  temperature and pressure and with 
continuous so l ids  feed and withdrawal 
were then conducted using a var ie ty  of 
feedstock materials. These mater ia ls  
included coke breeze from Pittsburgh 
seam coals;  char from the PDU devolat i l -  
i z e r  f r ~ m  Indiana 17, Pittsburgh, and 
Upper Freeport seam coals;  and char f rao 
the EMC COED process from both Utah and 
Western Kentucky coals. In  addition, a 
number of coals were processed d i r e c t l y  
i n  the  u n i t  without pretreatmeut by de- 
v o l a t i l i z a t i o n  o r  oxidation. These 
included Wyoming sub-bituminous coal,  
Indiana 87 coal  and Pittsburgh seam c o d  
During these  tests, the  reactor  w a s  
operated a t  1750-210Q°F and 225 psig. 
a t  feed r a t e s  from 500-1100 lb/hr .  Ash 
agglomerates were produced from each 
char feedstock and were continuously 
withdrawn at levels of 45-973 ash. Sepa- 
ra t ion  of ash and char i n  the  bed was 
d i s t i n c t  and controllable.  Startup by 
autogenous char combustion with air; 
continuous combustion, gas i f i ca t ion  and 
agglomeration; and r e l i a b l e  s a f e  shut- 
down were achieved f o r  a l l  feedstocks. 
Tables 2 and 3 a s  wel l  as Figure 3 
i l l u s t r a t e  several  important r e s u l t s  
with these  tests. These PDU tests de~anr  
s t r a t e d  t h a t  the gas i f i ca t ion  concepts 
are feas ib le  and can be operated e f f i -  
c i en t ly  and re l iably .  Table 4 is  a 
sununary of s ign i f i can t  accomplishments. 

Following system shakedown i n  e a r l y  1975, 
the  devo la t i l i ze r  reactor  was evaluated 
using a va r ie ty  of coal  feedstocks a t  var- 
ious prscess conditions. These t e s t s  were 
successful i n  demonstrating f e a s i b i l i t y  of 



TABLE 2 DEVOLATILIZER TEST COALS TABLE 3 GASIFlER TEST MATERIALS 
, < 

u u 
Materials a 0 P a r t i c l e  Size,um 

d a 
Coarse Fines 

Pit tsburgh 
Coke Breeze 1.0 800 200 

Volat l les  36 32 35 35 1300 250 PDU Pi t tsburgh 2,5 
Char 

Carbon 41 43 49 54 
PDU Indiana 

Moisture 20 16 6 2 Char 10.0 1100 200 

Ash 3 9 10 9 FMC Kentucky 
Char 

12.0 2 00 200 
Free 
Swelling 0 2 7-9 8-9 Wyoming Sub-C - 
Index Co a 1  1100 

Gieseler Indiana 87 - 
P l a s t i c i t y  0 250 25,000 30,000 Co a1 1000 

- ddm Pittsburgh - 
800 - Seam Coal 

FIGURE 3 MATERIAL FEEDSTOCKS AND TABLE 4 WESTINGHOUSE COAC GASIFICATION 
PRODUCTS FROM THE PDU ACCOMPLISHMENTS 

Coal Gasi f ica t ion PDU - Desinned. Bu i l t  and 
~ u c c ~ s s f ~ l ~  Operated f o r  3 Years 

- Hardware Designs Improved and 
Problems Solved - Reliable and Safe Operating 
Techniques Developed 

Gasi f ica t ion Process - Demonstrated wi th  a Wide Variety of 
Feedstocks 

- Devolat i l izer  with Caking Coals - Gasif ier  wi th  Various Chars 
- Gasif ier  wi th  Direct  Coal Feed 

Scaleup Conceptual Designs 
of Gasi f ica t ion Process - Completed f o r  Application 

- 50 T/H$ Gasif ier ,  Commercial Appl. - 3-5 T/Hr Gasi f ier ,  Rapid City Retrofit 

Pittsburgh C o d  Furd.tock oasblatiliau Pmducnd Our-  

Low-B t u  G a s  Combus t ion  - Demonstrated i n  Fu l l  Scale Turbine 
D o l d t e  Sulfur Sorbcnt b h  .4&omsrates Produced 

i n  the Gurfiar 
Combustor with Simulated Low-Btu Gas 

Technical Support Program - Conducted i n  Support of PDU and 
Scaleup Design 

- Bench Scale Tests of Devolat i l izer  
and Gasi f ier  - Turbine Effects  Experiments - Hot Gas Cleanup Experiments 

- Analytical  Process Models 



SCALEUP AND SUPPORT STUDIES 

P r e l i m i n a r y  s t u d i e s  have been conducted 
t o  compare t h e  c o s t  of  t h e  Westinghouse 
g a s i f i c a t i o n  p r o c e s s  w i t h  a l t e r n a t i v e  pro-  
c e s s e s .  Also ,  a  c o n c e p t u a l  d e s i g n  f o r  a 
50 t o n l h o u r  g a s i f i c a t i o n  sys tem was com- 
p l e t e d ,  and a n  a p p r o p r i a t i o n  c o s t  e s t i m a t e  
p r e p a r e d .  The b a s i s  f o r  t h e  system des ign  
was t o  de te rmine  g a s i f i c a t i o n  c a p a c i t y  t o  
o p e r a t e  w i t h  a  l a r g e  u t i l i t y - t y p e  g a s  t u r -  
b i n e  g e n e r a t o r .  B a s i c  d e s i g n  t h e o r i e s ,  
equipment c o n f i g u r a t i o n s ,  p r o c e s s  f low 
s h e e t s ;  p r i n c i p a l  dimensions and o p e r a t -  
i n g  p r i n c i p l e s  were i n c l u d e d  i n  t h i s  s t u d y  
e f f o r t .  The s t u d y  was completed and 
r e p o r t e d  i n  mid 1975. I n  a d d i t i o n ,  f u l l  
s c a l e  combustor tests have been conducted 
w i t h  a  s i m u l a t e d  low-Btu f u e l  g a s  u s i n g  
t h e  s t a n d a r d  W501D t u r b i n e  combustor hous- 
i n g  and a  modi f i ed  combustor b a s k e t .  The 
t e s t s  have shown t h a t  a  low-Btu gas  can 
b e  e f f i c i e n t l y  combusted i n  s t 'a te-of  -the- 
a r t  t u r b i n e  hardware w i t h  low e m i s s i o n s .  

More r e c e n t l y ,  c o n c e p t u a l  d e s i g n s  and c o s t  
e s t i m a t e s  have been developed f o r  conver- 
s i o n  o f  t h e  e x i s t i n g  DOE p i l o t  p l a n t  a t  
Rapid C i t y ,  SD, t o  a low-Btu Westinghouse 
p r o c e s s  f a c i l i t y .  A c o a l  g a s i f i c a t i o n  
r a t e  o f  2-3 t o n l h o u r  is  judged t o  b e  t h e  
maximum a t t a i n a b l e  w i t h  e x i s t i n g  c o a l  
p r e p a r a t i o n ,  g a s  quench and g a s  c l e a n i n g  
sys tems .  

I n  a d d i t i o n  t o  PDU o p e r a t i o n  and s c a l e u p  
s t u d i e s ,  a  b a s i c  p a r t  o f  t h e  Westinghouse 
Coal G a s i f i c a t i o n  Program i n c l u d e s  s u p p o r t  
s t u d i e s  which a r e  conducted o n '  p r o c e s s  
technology t o  p r o v i d e  PDU d e s i g n  d a t a ,  t o  
p z o j e c t  o p e r a t i n g  c o n d i t i o n s  f o r  t h e  PDU, 
t o  p r o v i d e  t r o u b l e s h o o f i n g  c a p a b i l i t y  dur- 
i n g  PDU o p e r a t i o n  and t o  deve lop  commer- 
c i a l  p l a n t  des ign  d a t a .  P r imary  areas of  
i n v e s t i g a t i o n  a r e :  f l u i d i z a t i o n  and f l u i d  
p a r t i c l e  s y s  terns, coal, b e h a v i o r ,  a s h  agglom 
e r a t i o n ,  s o r b e n t  b e h a v i o r ,  r e a c t o r  ana ly -  
s is ,  h o t  g a s  c l e a n i n g  and t u r b i n e  e f f e c t s .  

FUTURE PROGRAM 

During t h e  remainder  o f  t h e  PDU program, 
t h e  two r e a c t o r s  w i l l  b e  i n t e g r a t e d  and 
run a s  a  complete  sys tem w i t h  t h e  g a s i f i e r  
s u p p l y i n g  h e a t  and f l u i d i z i n g  g a s  f o r  t h e  
d e v o l a t i l i z e r  and t h e  d e v o l a t i l i z e r  p rov id -  
i n g  c h a r  f o r  t h e  g a s i f i e r .  Var ious  c o n t r o l  
s t r a t e g i e s  w i l l  b e  t e s t e d  t o  s i m u l a t e  
combined c y c l e  load- fo l low a p p l i c a t i o n s  
t y p i c a l  o f  u t i l i t y  r equ i rements .  S p e c i a l  
emphasis  w i l l  b e  p l a c e d  on  p roduc t  char -  
a c t e r i z a t i o n  and on s u c h  downstream equ ip-  
ment such  a s  gas  c l e a n i n g  components,  h e a t  
r ecovery  equipment and t u r b i n e  components. 
I n  a d d i t i o n ,  some tests w i l l  b e  conducted 
w i t h  t h e  g a s i f i e r  blown w i t h  oxygen r a t h e r  
t h a n  w i t h  a i r .  

A s c a l e u p  p l a n  h a s  been developed which 
l e a d s  t o  demons t ra t ion  of  a  commercial '  
s i z e  p l a n t  i n  t h e  e a r l y  1980s.  S i g n i f -  
i c a n t  f e a t u r e s  i n c l u d e  t h e  development 
o f  a l a r g e  c o l d  f low model t o  e v a l u a t e  
g a s i f i c a t i o n  r e a c t o r  geometry conf ig -  
u r a t i o n s ,  d e s i g n  c h a r a c t e r i s t i c s  and 
o p e r a t i n g  pa ramete r s .  Th i s  i n f o r m a t i o n ,  
c o n t i n u e d  w i t h  s c a l e u p  g a s i f i c a t i o n  pe r -  
formance d a t a  from t h e  proposed Rapid 
C i t y  p i l o t  p l a n t  program, would p r o v i d e  
t h e  b a s i s  o f  d e s i g n i n g  a  commercial s i z e  
demons t ra t ion  p l a n t  combining t h e  gas-  
i f i c a t i o n  and power g e n e r a t i n g  sys tems .  
A sugges ted  s c h e d u l e  f o r  t h e s e  e f f o r t s  
i s  shown i n  F i g u r e  4. 

FIGURE 4  PROPOSED COAL GASIFICATION- 
POWER GENERATION DEMONSTRATION 
PROGRAM SCHEDULE 

Legend : C-Cons t r u c t  
CD-Concep t u a l  Design 
DD-Detail Design 
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